YY1 and NF-Y binding sites regulate the transcriptional activity of the dek and dek-can promoter.
The mammalian protein DEK has been implicated in multiple cellular processes, including transcriptional regulation, mRNA processing, and chromatin remodeling, and is associated with a number of clinical autoimmune and neoplastic conditions. The connection between DEK and cancer exists at multiple levels: (a) the t(6;9) chromosomal translocation that characterizes a subtype of acute myelogenous leukemia cases results in the formation of a DEK-CAN fusion oncoprotein; (b) a fragment of dek cDNA is capable of partially reversing the radiation-sensitive phenotype of fibroblasts cultured from ataxia-telangiectasia patients; and (c) increased levels of dek mRNA have been found to be associated with hepatocellular carcinoma, glioblastoma, and melanoma. Despite the growing list of cancer subtypes with a connection to DEK, the factors that mediate its expression have yet to be characterized. Here we undertake the analysis of DEK regulation by mapping the discrete elements within the proximal promoter that are responsible for constitutive transcription of dek in transformed cells. We find that functional elements include an inverted CCAAT box and a YY1 consensus binding site, and the introduction of point mutations into these sites markedly diminishes transcriptional activity. In addition, we identify the transcriptional activator NF-Y as a member of the CCAAT-binding complex, and verify binding of the transcription factor YY1 at its consensus site in the dek promoter. The discovery of NF-Y and YY1 as regulatory determinants of DEK expression is consistent with the well-documented roles of these two factors in cellular proliferation and transformation.